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The last few years witnessed remarkable progress in the 
field of protein science research in China, as best illustrated 
by the increase in both the quality and quantity of publica-
tions by Chinese scientists in national and international 
journals. Here I would like to highlight some of the research 
and review papers published in China during the 20102011 
period. 
1  Computational and bioinformatics studies 
Yan et al. [1] studied the impact of different amino-acid 
networks (such as hydrophobic and hydrophilic networks) 
on the folding rate of proteins. The paper by Guo et al. [2] 
proposed an algorithm to predict protein folding rates based 
on primary amino acid sequences. The results showed that 
the folding rates could be predicted with relatively high 
accuracies. Zhang and Luo [3] revealed that protein folding 
is a quantum conformational transition and that the folding 
rate parameters can be quantitatively studied based on this 
observation. 
Chen et al. [4] demonstrated that with domain-domain 
interactions taken into consideration in studies examining 
protein-protein interactions, human protein interaction net-
works could provide more detailed information that was 
distinct from the networks based solely on protein-protein 
interaction datasets. Such results indicate that domain in-
formation should be used to provide additional information 
for understanding human protein interaction networks. Wei 
[5] constructed an interaction network for integrin-mediated 
cell adhesion proteins by data-mining. This study revealed a 
relatively small number of key motifs dominated by 
three-component complexes. 
The paper by Yan et al. [6] indicated that the composi-
tion of functional domains can be used to represent proteins 
in protein fold recognition.  
Cong et al. [7] performed extensive multi-conformational 
docking and molecular dynamics simulations on the possi-
ble binding mode of two inhibitors of N-substituted deriva-
tives to the hydrophobic pocket of the HIV-1 envelope pro-
tein gp41. The results showed that binding is primarily 
driven by non-polar interactions. Nonetheless, polar interac-
tions also play important roles in orienting the ligands in the 
pocket. Sun et al. [8] performed in silico studies on the he-
magglutinin protein from the swine-origin influenza virus A, 
which caused a worldwide pandemic in 2009. Since hemag-
glutinin is the most important protein for the molecular epi-
demiology and pathogenesis of the influenza virus, this 
study should shed new light on the determinants of the vir-
ulence and pathogenicity of the virus. Li and coworkers [9] 
analyzed the rare codon and mRNA structure of Ustilago 
maydis CYP51 and performed docking of this protein with 
the fungicide Tebuconazole. The study may provide the 
new directions for the development of new antifungal 
chemicals. Hu et al. [10] studied the interactions between 
HIV-1 integrase and the inhibitor L708,906 using principal 
component analysis and dynamical cross-correlation map 
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methods. The results of this study indicate that the binding 
of the inhibitor leads to a decrease of the flexibility of the 
functional loop regions of the enzyme, and the loss of regu-
lar motions and an increase of the correlative motions. He et 
al. [11] used the FoldX force field to build rapidly models 
of 420 zinc-finger proteins with DNA-binding affinities. 
In the field of methodology studies, Gong et al. [12] re-
ported the development of a holistic molecular docking ap-
proach for predicting protein-protein structures and demon-
strated, in detail, how to use the programs. 
2  Structural studies of proteins 
Papers in this section range from preliminary crystallo-
graphic studies [13] to fully-fledged structural analyses of 
proteins, to the development of new crystallization tech-
niques. 
Bian et al. [14] solved the 1.9 Å resolution crystal struc-
ture of the C-terminal part of human galectin-3 containing a 
carbohydrate recognition domain in complex with a Thom-
sen-Friedenreich antigen (TF) derivative. The results of this 
study showed that contrary to previous observations that the 
galectin carbohydrate recognition domain only specifically 
recognizes and binds one carbohydrate ligand, this domain 
is able to bind two TF antigen molecules. The authors dis-
cussed the possible roles of this double binding mode of 
galectin. 
Liu et al. [3] reported the 7.8 Å resolution structure of 
the hepatitis B core antigen particle truncated at residue 154 
by cryo-electron microscopy. Since the C-terminus, which 
is responsible for the encapsidation of RNA, was removed, 
the current structure is the empty capsid. 
Feng et al. [15] studied the structural basis of thermosta-
bility of a histidine-containing phosphocarrier protein (HPr) 
from Thermoanaerobacter tengcongensis. HPr is a small 
protein devoid of disulfide bonds. By comparison with ho-
mologous proteins from meso- and thermophilic bacteria, 
the authors proposed that the existence of extra salt bridges 
may play important roles in the hyperthermophilic proper-
ties of HPr. 
Wang et al. [16] studied the substrate binding site of 
group II chaperonin ATcpnβ from Acidianus tengchongen-
sis based on its crystal structure. This study showed that 
despite the existence of numerous hydrophilic residues at 
the binding site, the binding of substrates is still driven by 
hydrophobic interactions.  
Prof. Yin’s group [17] at Northwest Polytechnic Univer-
sity has pioneered novel protein crystallization techniques. 
He and some of his colleagues reviewed the development of 
protein screening kits, as well as their experiences in the 
construction of new kits. This review can serve as a direc-
tion for those who plan to design new conditions for their 
specific proteins. 
For techniques in structural studies, Feng et al. [18] re-
viewed recent progress in structure determination where 
NMR spectroscopy and X-ray crystallography were used in 
combination to solve protein structures. This powerful 
combined technique approach may prove valuable for solv-
ing the structures of complicated protein assemblies. 
3  Functional studies of proteins 
Prof. He’s lab at the Institute of Biophysics, Chinese 
Academy of Sciences, has been engaged in the structural 
and functional assays of Tau protein, a protein whose hy-
perphosphorylation is a key marker of Alzheimer’s disease. 
In two papers, he and his colleagues reported the formalde-
hyde-induced changes of Tau protein, such as the formation 
of pore-like aggregates [19] and hyperphosphorylation that 
disrupts its binding to DNA [20]. These behaviors may be 
pertinent to the roles played by the Tau proteins in the pa-
thology of the Alzheimer’s disease. Wu et al. [21] from 
Fudan University demonstrated that the phosphorylation of 
the Tau protein when mice were treated with cold water 
stress was mediated by an excitatory neurotransmission 
system through ionic excitatory amino acid receptors. 
Fan et al. [22] reported the preparation and characteriza-
tion of a T7 endonuclease I with a single active domain, 
which can act as a resolvase to bind and resolve Holliday 
Junctions. Peng et al. [23] characterized the gene product of 
human RNF122, which was predicted to contain a 
RING-H2 domain, and found that the RING domain is re-
quired for the apoptosis function of RNF122. This observa-
tion may point to the physiological roles of this protein. 
The S100 EF-hand Ca2+-binding motif-containing protein 
Cornulin is a member of a newly identified stress protein 
family in mammals that defend against environmental 
stresses and maintain tissue integrity. Li et al. [24] cloned, 
expressed, purified and assayed this protein, and demon-
strated that it undergoes Ca2+-dependent multimerization 
and the multimerization is required for its full function. This 
work revealed the importance of the S100 domain in the 
functioning of Cornulin. 
Zhang et al. [25] assayed the effects of MG132, an inhib-
itor of the proteasome, and reported that it inhibits Bel-7404 
cells growth significantly via both the apoptosis pathway 
and the related autophagy pathway. Li et al. [26] character-
ized the protein CT440 in Chlamydia trachomatis-infected 
cells and found CT440 is an inclusion membrane protein 
that may play important roles in the pathogenesis of C. tra-
chomatis. Zhao et al. [27] identified a series of immunore-
active proteins of Brucella melitensis that may be used as 
candidates for vaccine development. Wu et al. [28] charac-
terized the HSV-1 stimulation-related gene 1 (HSRG1) pro-
tein and proposed that it probably inhibits viral gene tran-
scriptional elongation by interacting with Cyclin T2. Fang 
et al. [29] engineered and a fusion protein consisting of an 
anti-CD20 scFv fragment and lidamycin and characterized 
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its antitumor activities. The results of this study indicated 
that this fusion protein is a potential candidate for tu-
mor-targeted therapy. 
For enzymology studies, Zhang et al. [30] revisited the 
“induced fit” and “lock and key” models that describe en-
zyme-substrate recognition and binding. Based on their pre-
vious observations that the protease I from Eisenia fetida 
(EfP-I) followed an “induced fit” followed by “lock and 
key” model, they demonstrated that this “induced fit-lock 
and key” model could be applied to other enzymes. Xu et al. 
[31] presented the rigorous derivation of generic rate equa-
tions of enzyme-catalyzed reactions that can be used in the 
kinetic modeling of large-scale metabolic networks. 
4  Reviews 
A series of excellent reviews were published in this period 
[17,3251]. Xie et al. [52] reviewed the protective effects of 
ubiquitin C-terminal hydrolase L1 on neurons. UCH-L1 is 
critical for the normal morphology and function of the syn-
apses and a mutant form is associated with familial Parkin-
son’s disease. Li et al. [53] reviewed the effects of 
SUMOylation on the formation and degradation of pro-
myelocytic leukaemia nuclear bodies (PML NBs). PML 
NBs are involved in many biological events such as tran-
scriptional regulation, genome stability, response to viral 
infection, apoptosis and tumor suppression. Guo [54] re-
viewed the function of a histone trimethylase, PRDM9, in 
mammalian recombination hotspots. PRDM9 catalyzes 
H3K4 trimethylation and has transcription factor activity. 
PRDM9 is only expressed in germ cells entering meiotic 
prophase in female fetal gonads and in postnatal testis, and 
its deficiencies results in sterility. Han et al. [55] reviewed a 
receptor-like kinase subfamily CrRLK1-L, a newly defined 
family of plant-specific RLK proteins. Members of this 
family are localized to plasma membranes and their kinase 
activities are essential to their function as cell surface sen-
sors. Lan et al. [56] reviewed the expression of proteins 
involved in iron metabolism in kidneys, such as transferring 
receptor-1, divalent metal transporter-1, ferroportin-1, iron 
regulatory protein and hepcidin. Kimlicka and van Petegem 
[57] reviewed recent studies on the structural biology of 
ryanodine receptors. Ryanodien receptors are large ion 
channels that facilitate the release of calcium cations from 
the endoplasmic or sarcoplasmic reticulum. Santella and 
Chun [58] reviewed the roles played by actin and its inter-
actions with Ca2+ signaling in fertilization. Maki et al. [59] 
reviewed structural and functional studies on ALG-2, a 
penta-EF-hand calcium-dependent adaptor protein. A re-
view by Zhang et al. [60] provides readers with an excellent 
aggregation of human protein databases related to function-
al proteomics studies. 
As part of the celebrations of the 60th Anniversary of the 
publication of Science China, Science China Life Sciences 
published a review by Prof. Zhang from the Institute of Bio- 
chemistry and Cell Biology, Chinese Academy of Sciences, 
on the total synthesis of crystalline insulin [61]. This was 
one of the most important scientific achievements in China, 
as this achievement represented the first protein to be syn-
thesized in vitro. 
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